2018) Modifying factors of the health belief model associated with missed clinic appointments among individuals with sickle cell disease, Hematology, 23:9, 683-691, ABSTRACT Objectives: Outpatient care is critical in the management of chronic diseases, including sickle cell disease (SCD). Risk factors for poor adherence with clinic appointments in SCD are poorly defined. This exploratory study evaluated associations between modifying variables from the Health Belief Model and missed appointments. Methods: We surveyed adults with SCD (n = 211) and caregivers of children with SCD (n = 331) between October 2014 and March 2016 in six centres across the U.S. The survey tool utilized the framework of the Health Belief Model, and included: social determinants, psychosocial variables, social support, health literacy and spirituality. Results: A majority of adults (87%) and caregivers of children (65%) reported they missed a clinic appointment. Children (as reported by caregivers) were less likely to miss appointments than adults (OR:0.22; 95% CI:(0.13,0.39)). In adults, financial insecurity (OR:4.49; 95% CI:(1.20, 20.7)), health literacy (OR:4.64; 95% CI:(1.33, 16.15)), and age (OR:0.95; 95% CI: (0.91,0.99)) were significantly associated with missed appointments. In all participants, lower spirituality was associated with missed appointments (OR:1.83; 95%CI:(1.13, 2.94)). The most common reason for missing an appointment was forgetfulness (adults: 31%, children: 26%). A majority thought reminders would help (adults: 83%, children: 71%) using phone calls (adults: 62%, children: 61%) or text messages (adults: 56%, children: 51%). Conclusions: Our findings demonstrate that modifying components of the Health Belief Model, including age, financial security, health literacy, spirituality, and lacking cues to action like reminders, are important in missed appointments and addressing these factors could improve appointment-keeping for adults and children with SCD.
Introduction
Sickle cell disease (SCD) is an inherited disorder of hemoglobin that affects approximately 100,000 individuals in the U.S., many of whom are African American and many of whom also live in poverty [1] [2] [3] [4] . Preventive care is critical to reducing complications and maintaining health and quality of life for patients with SCD [5] . National guidelines recommend routine follow-up appointments every 6 months, and more frequently for patients experiencing complications, or receiving disease modifying therapies (e.g. hydroxyurea or chronic blood transfusion therapy) [6, 7] .
Most of the literature about barriers to attending clinic appointments in SCD concerns the pediatric population, with very little focus on adults. Published adherence rates for routine clinic appointments in SCD range from 46 to 77% [8, 9] . Adolescents with SCD and their caregivers have reported several barriers to clinic attendance, including competing activities, health status (both feeling well and not well enough to attend), poor patient-provider relationships, adverse prior clinical experiences, and forgetfulness [10] . Caregivers have also reported existing barriers to Transcranial Doppler (TCD) ultrasonography screening that included limited finances, lack of transportation and inconvenient clinic hours [11] . These barriers contrasted with the results from a retrospective medical record review that showed that privately insured patients were three times more likely to be adherent to TCD screenings [12] . Health system barriers can also reduce attendance to health-maintenance visits among individuals with SCD, such as difficulties with contacting providers, extended wait times, and inconvenient clinic hours [13] . Individuals with SCD residing in rural areas experience longer travel distances and limited access to primary and comprehensive outpatient services, resulting in higher rates of healthcare utilization [14, 15] . Missed health-maintenance visits are costly to the healthcare system and contribute to increased acute care utilization [16, 17] . Better understanding of local barriers to care in adults will help determine future interventions and funding allocations for services.
The present study surveys a geographically diverse population of individuals with SCD about factors that affect their utilization of ambulatory services. These surveys were based on the Health Belief Model (HBM - [18] ) to improve understanding of variables that influence behaviours that may lead to missed appointments. The HBM posits that taking a 'health action' such as keeping outpatient clinic appointments is a function of perceptions of the seriousness of the disease and that there are benefits, but limited barriers to the health action 19 . Modifying variables within the HBM may facilitate or hinder positive health actions ( Figure 1 ). Missing appointments has been associated with social determinants of health within the HBM including female gender, race, and lower socioeconomic status in primary care and other diseases [20] [21] [22] [23] . Missed appointments have also been associated with social support in SCD [9, 10] . Spirituality and depressive symptoms have impacts in other self-care management like medication adherence in HIV, but have not been explored in relation to clinic attendance in SCD [24] . We examined the association between modifying variables in the HBM model, including several self-report measures, and self-reported missed appointments for individuals with SCD. We explored associations between modifying components of the HBM and missed appointments among adults with SCD and caregivers of children. We also explored reasons for missed appointments and how to decrease them.
Methods

Setting
We surveyed a convenience sample of adults with SCD (age ≥18 years) and caregivers of children with SCD [25] was established in 2014 with funding from the Patient-Centered Outcomes Research Institute (PCORI). The 11 CDRN sites in the U.S. have the following collective goals: to engage at minimum 11 million patients across multiple healthcare systems, build infrastructure to share data and build novel informatics tools, and perform comparative effectiveness research and pragmatic clinical trials. The Mid-South CDRN survey tool was designed to obtain uniform information across obesity, coronary heart disease and SCD cohorts. The Institutional Review Boards of the participating sites approved all study procedures and informed consent was obtained from all participants.
Procedure
Individuals with SCD and their caregivers were recruited using flyers placed in clinics, and were introduced to the study by their clinicians during regularly scheduled visit. Procedures were described in more detail by research staff during the informed consent session. The surveys were administered via computer tablet, but if a tablet was not available, by paper-andpencil. Participants completed the surveys independently, with a member of the research team nearby to answer questions or provide assistance as needed. Participants received a gift card upon completion of the survey.
Survey tool
The Mid-South CDRN researchers and key stakeholders, including healthcare providers, psychologists, social workers, and individuals with SCD designed the survey tool based on selected components of the HBM framework including the following domains: social determinants of health, depressive symptoms, social support, health literacy and spirituality ( Figure  1 ) as potentially influencing healthcare utilization and self-care in SCD [26] . The complete survey consisted of 80 questions and took approximately 30 minutes to complete. The reading level of the questions and survey tools ranged from 5th to 7th grade. Outcome measures included self-reports of whether or not the individual with SCD missed any appointments within the past year.
Social determinants of health
The Mid-South CDRN survey tool gathered social determinants of health including age, sex, race, ethnicity, educational attainment, difficulty paying monthly bills, and marital status. Educational attainment, difficulty paying bills, and marital status were questions asked about caregivers of children, the remaining questions were asked about the child with SCD. We combined some categories of survey responses for ease of interpretation within the regression analyses. The five levels of education, ranging from some high school to post-graduate, were dichotomized into 'High school graduate or less' and 'Some college or more.' Participants who indicated that they were currently married or living with a stable partner were categorized as 'Married or living together' while those who were single, widowed, divorced or separated were categorized as 'Unmarried.' The items inquiring about financial status, 'how difficult is it for you (your family) to pay your monthly bills' were compressed into 'Not very or Not at all difficult' versus 'Very or Somewhat difficult.' These social determinants of health are modifying variables in the HBM.
Depressive symptoms
The survey tool provided for evaluation of depressive symptoms using the Patient Health Questionnaire (PHQ-2 [27] ), a validated two-item screening for the frequency of depressed mood and anhedonia over the past two weeks. PHQ-2 scores range from 0 (not at all) to 6 (nearly every day), with a score of 3 suggesting the need for further evaluation of depressive disorder [27] . Caregivers were asked to assess their child's depressive symptoms. Depressive symptoms are a psychological modifying variable in the HBM.
Social support
Participants rated their social supports using the ENRICHD (Enhancing Recovery in Coronary Heart Disease) Social Support Inventory (ESSI [28] ). They rated whether they had someone to whom they felt close, who could give them advice, show love and affection and provide emotional support at difficult times on a scale from None of the time (1) to All of the time (5), so that higher scores indicate better access to social support. Low support in the ENRICHD has been defined as 2 or more items ≤2, or 2 or more items ≤3 and an adjusted overall score ≤18 [29] . Caregivers were asked to assess the social support of their child with SCD. Social support is a potential cue to action in the HBM.
Health literacy
Health literacy, or the ability to obtain, read, understand and use healthcare information to make appropriate health decisions, is an important component of the HBM [30] . Health literacy was evaluated using the Brief Health Literacy Screening, three items rated on a five-point scale indicating confidence in completing medical forms without assistance, need to ask for help in reading health-related materials and problems with learning about SCD due to difficulty understanding written information. Inadequate health literacy can be determined from one or a combination of all three of these questions [31, 32] . Responses of 'somewhat' or better for the question 'How confident are you filling out medical forms by yourself?' has been used to define 'good' health literacy [31] . Caregivers were asked to assess their own health literacy. Health literacy is a modifying variable between education and ultimate health behaviours within the HBM.
Spirituality
An emerging focus of study within the HBM is on spirituality as a barrier or resource for positive health action [33] particularly for African Americans [34] . Participants rated how spiritual they considered themselves to be using a single item 'how spiritual or religious do you consider yourself (or your child) to be,' from very (1) to not at all (4) . Based on the distribution of the responses and for ease of analysis, we dichotomized the variable into 'very' spiritual (option 1) and 'not very' spiritual (option 2,3,4). Caregivers were asked about the spirituality of their child with SCD.
Missed appointments
Adults with SCD reported on whether they had missed an appointment within the previous twelve months by selecting from a potential list of contributing factors for missed appointments. Caregivers reported on whether their child with SCD missed an appointment within the previous twelve months in the same manner. The CDRN survey also asked what cues patients and caregivers preferred as reminders about appointments (e.g. text messages, telephone calls).
Statistical analysis
Study data were collected, de-identified, and managed using REDCap electronic data capture tools hosted at Vanderbilt University [35] . Data were entered either directly into the database as participants completed them on computer tablets or transcribed from paperbased surveys. Surveys were excluded if they were missing information on age, site, or sex. We used descriptive statistics to summarize the social determinants of health and responses to questions in the remaining surveys. Means and inter-quartile ranges were used to describe continuous variables, and proportions were used for categorical variables. We also recorded the percent of missing responses for each survey item.
We created logistic regression models for the outcome measure of missing appointments using variables from the HBM i.e. social determinants of health (sex, age, ability to pay bills), depressive symptoms, health literacy, spirituality, and social support. Logistical regression models were based on the constructs of the HBM that were available. We initially created a model for all participants, but given that adults and children with SCD have important differences in health care, we created a variable that dichotomized adults and children. When we saw statistically significant differences in our regression for all adults compared with children, we created two new models for adults and children separately to further evaluate these differences. Analyses were performed in R version 3.2.2, and p-values were considered significant if < 0.05. [36] Results Demographics A total of 573 individuals with SCD (adults and caregivers of children with SCD) completed the surveys. After excluding surveys missed age, sex or site, our final sample for analysis included 211 adults with SCD and 331 caregivers of children with SCD (n = 542). Table 1 shows distribution by sites of adults and pediatric patients.
Modifying variables in the health belief model vary among adults with SCD and children with SCD (as reported by their caregivers)
The most common education level for both adults with SCD and caregivers of children with SCD was 'some college education.' Forty-five percent of the total sample reported it was 'somewhat' to 'very difficult' to pay monthly bills. Over 76% of the total sample rated themselves as 'fairly' to 'very' spiritual or religious. The mean score on the PHQ-2 for depression in adults (1.46 ± 1.55) was higher than what caregivers reported for children (0.84 ± 1.26), but both below the cut-off for depression screening of 3.0. However, 49 (23.2%) adults and 47 (14.2%) children (as reported by their caregivers) had scores of 3 and above ( Table 2 ). In our population, 18% of all individuals with SCD evidenced moderate to severe depressive symptoms based on the PHQ-2 scores (adults: 23%, children (reported by caregivers): 14%). These numbers are slightly lower compared with other studies in SCD, where rates of moderate to severe depressive symptoms have ranged from 26% to 57% [37] [38] [39] . Differences in the depression screening tool used could likely account for this difference. The majority of adults and children (as reported by their caregivers) rated social support and health literacy as 'good' (85% and 74.9% respectively).
Forgetfulness was the most common reason for missed appointments and participants thought a reminder would help them best A majority of children (reported by caregivers: 65%) and adults (87%) missed an appointment over the past year (Table 3) , although most also reported that they called ahead. The most common reason for children and adults missing an appointment was forgetting about the appointment (adults: 36%, children (reported by caregivers): 26%). The next most common reason for adults was that the time did not work for them (29%), and for caregivers of children was not having a ride to get to the appointment (23%). The most common reason for not calling when they missed an appointment was forgetting to call (58%). A majority of participants thought a reminder would help them make sure they got to clinic appointments (75%). Over half wanted a text message (53%) or a phone call (61%). Most people wanted a reminder the day of or day before the appointment (41%).
Missed appointments were associated with age, financial security, spirituality, and health literacy Children were less likely to miss appointments than adults (Odds Ratio (OR)% 0.22; 95% Confidence Interval (CI) = [0.10, 0.51]) ( 
Discussion
Understanding factors that influence missed appointments is important when considering effective strategies to improve the care of individuals with SCD. Our manuscript is one of the first to describe associations between components of the HBM and missed appointments among individuals with SCD. In our study, we identified the reasons for missed appointments at multiple sickle cell centres across the U.S. We found that some, but not all, modifiers within the HBM that were available to us were associated with missed appointments for individuals with SCD. Children and adults with SCD differed with regard to modifiers of the HBM that were associated with the outcome, indicating potentially different targets for improving clinic appointment keeping. Participants also thought that having better cues to action, like reminders for clinic appointments would improve their attendance. Our findings are consistent with findings from other research that have examined barriers and facilitators to appointment keeping for adolescents with SCD and caregivers of children with SCD [9, 10] ; however, research concerning appointment keeping for adults with SCD is limited.
The CDRN data collection allowed, for the first time, examination of factors associated with appointment keeping for adults with SCD across the U.S. Consistent with other research, younger, transition-age adults (18 to 25 years) were most likely to miss appointments [40, 41] . The disconnect between pediatric and adult care is a well-known gap [42] , with evidence that patients are unprepared for differing expectations in the adult medical world, i.e. making appointments without the assistance of family or staff. Interestingly, younger children had more missed appointments than older children, which may be due to caregivers of younger children needing to get to work, so they miss more appointments, as the caregiver is responsible to get the appointment. However, once the young adult with SCD transitions to adult care, they miss more appointments because they are more on their own. Further, it was surprising that higher health literacy was associated with missed appointments for adults in our study. Upon closer examination, common reasons that individuals with high health literacy missed appointments were because they did not want to miss school or work, and they did not know or forgot they had an appointment. Adults with higher literacy may have more responsibilities (e.g. school and work) and if they are in better health and perceive that other aspects of their lives are more important, they may not think they needed to be seen. Further study is needed on the role that health literacy plays in appointment keeping and other positive health behaviours for patients with SCD.
We included spirituality as a modifier of the HBM in the present study. In a recent review [43] , the importance of spirituality/religiosity in relation to improved coping and decreased health care utilization for patients with SCD was supported. We found significant associations between increased reported spirituality and missed appointments in all individuals with SCD, and further exploration of strategies to explicitly tap into this potentially important coping mechanism is needed.
Since missed appointments are costly and contribute to increased acute care utilization [16, 17] , strategies to improve appointment show rates could decrease admissions and readmissions. The most common reason for missed appointments was forgetting, consistent with previous literature [10] . The HBM's cues to action could be helpful in improving adherence with appointments ( Figure 1 ). Three quarters of participants thought that reminders would be of help to them in making it to appointments. The most common way they wanted reminders was through phone calls. However, for adults aged 18 to 30 years, compared with older adults, text message reminders were preferred (text message: 63%, phone call: 57%), demonstrating that different age groups prefer different types of reminders. A recent systematic review and meta-analysis looked at reminders for clinic appointments [44] . It was found that people receiving notifications improved clinic attendance by 23%. However, it was also found that multiple notifications were significantly more effective than single notifications and voice notifications were more effective than text notifications. Therefore, clinic reminders, which are not done consistently at all the sites in this study, could help improve attendance.
Among the factors that influenced missed appointments in adults, financial insecurity seemed to have played a major role in missing appointments, as adults with SCD who had difficulty paying bills were five times more likely to miss an appointment. Financial insecurity would be consistent with our findings that participants missed appointments because they couldn't get to the appointment (transportation issues), didn't have the money, or did not have health insurance or co-pay for the appointment. Improving the ability to get to appointments and meet expenses associated with appointments could be an important focus in improving clinic attendance. These findings may also highlight cognitive challenges [45] and vulnerability of the SCD population. There is recognition that cognitive impairment in adults with SCD may contribute to the risk of unemployment, while depression has been correlated to the chronic, unpredictable pain events and psychosocial distress associated with SCD [46] . Providers must be vigilant that individuals with SCD and cognitive impairment, and/or those with lower income and depressive symptoms may require more attention to increase outpatient and decrease acute healthcare utilization, where appropriate. Several limitations in interpreting these results are noted. First, findings are based on survey self-reports, which can lead to recall bias. Although the majority of adults with SCD and children, as reported by their caregivers, had missed an appointment, information about missing appointments was based on self-report only. Future studies should validate self-reports about missing appointments with the electronic health record. Second, while we were able to include respondents from three regions of the U.S. in the survey, responses may differ from other regions. Third, this was a convenience sample of participants who presented to clinical sites providing SCD care. While their responses may or may not be representative of the broader population of patients with SCD and their families, the clinical sites themselves did range from academic medical centres to community clinics. Fourth, spirituality was measured with a single-item. Although the item is part of a validated instrument [47] , future studies with a complete spirituality scale could be used to further evaluate the relation between spirituality and missing appointments. Fifth, we do not know if the caregiver may have answered survey questions about themselves in response to the prompt you/your child. However, coordinators who administered the surveys did not report that caregivers expressed confusion with the survey instructions in this regard. Finally, we were limited in what variables we could evaluate in the present study, because we were using an existing survey. Insurance coverage, another potentially important variable in health care utilization, was not captured in these surveys. Also, statistically, some confidence intervals in the regression models were very wide, suggesting a great deal of variability within the sample on some variables. Direct evaluation of other components of the HBM and potentially other important characteristics of participants was not possible. Further research is needed on the impact of relevant variables such as cognitive impairment and access to quality care on missed appointments for populations of individuals with SCD and their families.
Conclusions
Our results demonstrated that modifiers of the HBM influence missed clinic appointments among individuals with SCD across the U.S. Our findings support the importance of understanding social determinants of health and other variables from the HBM in keeping clinic appointments, and highlight strategies individuals with SCD believed would help them with keeping clinic appointments. Among strategies, reminders that are personalized to voice or text messages based on preferences, improving the ability to get to and pay for appointments, and appealing to a person's spirituality may improve clinic attendance. Our findings suggest potential targets to improve appointment show rates but also suggest areas in need of further study.
